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CMOS AND Gates

High-Voltage Types (20-Volt Rating)

CD4073B Triple 3-Input AND Gate
CD4081B Quad 2-Input AND Gate
CD40828B Dual 4-Input AND Gate

® CD4073B, CD4081B and CD-
4082B AND gates, provide the system de-
signer with direct implementation of the
AND function and supplement the existing
family of CMOS gates.

The CD4073B, CD4081B, and CD4082B types
are supplied in 14-lead hermetic dual-in-line
ceramic packages (F3A suffix), 14-lead
dual-in-line plastic packages (E suffix), 14-lead
small-outline packages (M, MT, M96, and NSR
suffixes), and 14-lead thin shrink small-outline
packages (PW and PWR suffixes).

MAXIMUM RATINGS, ASso/ute-Maximum Values:
DC SUPPLY-VOLTAGE HARGE, (Vpp) Yoo
Voltages referenceato Vgg Terminal) ................. Cdnadbabacacssctsasssancancannsonns ~0.5V to +20V |'4
INPUT VOLTAGE RANGE, ALLINPUTS ............ b mesdeeresmeaasieatineraneaiaaeas -0.5Vio Vpp +0.5V p —2
DG INPUT CURRENT, ANY ONENPUT ....onvennnn..s e +10mA ©— .
POWER DISSIPATION PER PACKAGE-(Pp): 8 — _
ForTa=-550C 10 +100%C v yeuvevraannen. e e e 500mW A
ForTa = +1009C 10 +128% v veranvnnnannns. S ... .Derate Linearity at 12mW/°C to 200mW ;o] s
DEVICE DISSIPATION PER OUTPUT TRANSISTOR G ‘L%:}_ K
FOR Tp, = FULL PACKAGETENMPERATURE RANGE (All Package Types) ......................... 100mW N 2]
OPERATING-TEMPERATURE RANGE (TA) .+ <+ v nvneenvnenansvaseae e aneenanannnnnn -550C to +1250C : .
STORAGE TEMPERATURE RANGE (Tgig) . - +.v v nrevinnneiiinnaeeiinnaeenanenans -859C to +1509C VI
LEAD TEMPERATURE (DURING SOLDERING): ss
Atdistance 1/168 £ 1/32inch (1.59 + 0.79mm) from Case fOr 108 MAX .« .. v ovverrenreennreernnn.n +265°C 7€ - 27870
CD40828
FUNCTIONAL DIAGRAM

RECOMMENDED OPERATING CONDITIONS

CD4073B, CD4081B, CD4082B Types

Features:
8 Medium-Speed Operation — tp) .
tpHL = 60 ns (tYP ) at VDD MoV Voo
100% tested for quiescent current at 20 V . lia
= Maximum input current of 1 1A at 18 V over 8
full package-temperature range; 100 nA at sl
18 V and 25°C [l
®  Noise margin (full package-temperature 614
range) =
1VatVpp=5V
2VatVpp=10V
25VatVpp=15V
@ Standardized, symmetrical output
characteristics
® 5-V,10-V, and 15-V parametric ratings
8 Maeets all requirements of JEDEC Tentative
Standard No. 13B, “Standard Specifications
for Discription of ‘B’ Series CMOS Devices’’
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FUNCTIONAL DIAGRAM

For maximum reliability, nominal operating conditions should be selected so that

operation is always within the following ranges:

LIMITS
CHARACTERISTIC UNITS
MIN. MAX.
Supply-Voitage Range {For Ta =Fuli'Package ‘
3 18 Y l. v
Temperature:Rang)( v loo
= =, 145
wl ]
DYNAMIC ELECTRICAL CHARACTERISTICS at T p=25°C, Input t,,t=20 ns, ._Z_L,
and C| =50 pF R =200 kQ o8l '
3
ALL TYPES °"”‘L,—ﬁ\ &
) " T £ A . 6
CHARACTERISTIC REEY coum”__v@s LINITS UNITS = A
] Voo ;
Voits TYP. MAX. 1 I:—;'%D‘ 0
—ef L
S 5 125 250 i e
P tion Délay Tims, e
'°t°aga "t’" ay-Time, 10 60 120 ns §
PHL: 'PLH 15 45 90 b
- & 100 200 sik-arsm
Transition Time, 10 50 100 ns CD40738
YTHL tTLH 15 40 80 FUNCTIONAL DIAGRAM
Input Capacitance, Cyn Any Input - 5 75 pF
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CD4073B, CD40818, CD40828B Types

STATIC ELECTRICAL CHARACTERISTICS NT TEMPERATURE (T2)+ 25°C
_ ' ) e S UpLy VOLTAGE (Vpp= 13V
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) 7 e
CHARACTER- UNITS 2
ISTIC -~ 3
vo |Vin |Vop e : F 5
V) v} | (v){ -56 | —40 +85 | +125 | Min. | Typ. | Max. E
Quiescent f)eviee_, - 0,5 5 1025 | 025 75 75 - 0.01 }{ 0.25 5 gRsess
Current, —. |010| 10| 05 | 05 | 15 5 | — oot [os] 3
'oD Max. — Jos[ ] 1| 1 | .0 ] 0] - Jom | 1|* :
- |02120| 5 | 5 | 150 [150 | - | 002| 5 R
Qutput Low 0.4 0,5 5 0.64 | 0.61 0.42 0.36 { 0.51 1 - : INPUT I(v’oume (v::)-v ® =
(Sink) Current 05 |ot0] 1016 |15 [ 1.1 ] 09 [13 | 26 ] - s
1oL Min. 15 0.15] 15 2.2 2 28 24 - 32 Y — Figi 3 — Typical voltage transfer characteristics.
Output High 46 | 05| 5 |-064]-061]-042]-036]-051] -1 - | mA
{Source) 26 05 2 |18 | 13 |-1.15|-16 | -32 — ] AMBIENT TEMPERATURE (Ty) = 25°C %
Current, 95 |010] 10 [~16 |16 | 1.1 | 098 |13 | -26 | - T " ==
1OH Min. - ES MEL AR
K 13.5 0,15]-15 | -4.2 | —4 —-28 | -24 |-34 | =68 - 7 5 ‘m_‘me‘_w
S gy T - S0P
Output Voltage: - 05 6 0.05 - 0 0.05 F125
Low-Level, R § 5 — "
VoL Mis. - 0,10 0.05 0 0.05 ) L
R - }0,15 0.05 - 0 0.05 |- v . oV
Dutput Voltige: -~ }05] 6 4.95 495 | 5 = 5 i
" c-uhv:yzl- — lo30] 10 9.95 995 | 10 | - i T
'O . — -1015] 15 14.95 1495 15 | - §
Input LIJ_VY . 05 —~ |.5 15 = - 1.5 0 10 20 30 40 50 6 70 80 90 100
Voltage; 1 _ 10 3 — — 3 LOAD CAPACI TANCE (C) - pF
v M 3 92C8-29271
L Max. 15 — 5 2 — — 4 Fi . . .
: v ig. 4 — Typical propagation delay time
In\p;ut| High 0.54.5( ~ 5 35 35 — — as a function of load capacitance.
oltage, 1,9 - [ 10 7 7 _ _
VIHM  T1sa3s] - [ 15 H AN M [ Teet TR
Input Current - - - 5 <
1N Max. R 0,18] 18 | *0.1 | +0.1 1 +1 - 10 0.1 uA €
b ¥
= SV
&
5
F
Voo § S H 0.5
$ S s
¢ T
b oo ]. 3 sty
' l’],... , , | it : :
1. |,__I'—l (4 DRAIN-TO-SOURCE VOLTAGE (Vps)—V
vm f . 92C5 243i8R3
l_l [ I . E}—osu,m,m Fig. 5 — Typical output low {sink)
St o __J’"_'—J W " current characteristics.
n%mmrs.zaz ;L 1 :
CMOS PROTECTION 1
NETWORK =
92ce-29284 _§ o
= Fiq. 7.1 — Schematic diagram for CD40818 (1 of 4 identical gates). glz‘ GATE - TO- SOURCE VOLTAGE (Vgs)* 1SV 111
i g fisssansz XL::; T
6,8,13) g 78 ! HiHiov
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3(4,10,11) S sH
2(5,9,12) gz ai o
) 92c3- 29268 3" ’. t
Fig. 2 — Logic diagram for CD40818B (1 of 4 identical gates). i
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Fig. 6 — Minimum output low (sink)

current characteristics.
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CD4073B, CD4081B, CD4082B Types

Yoo DRAIN- TO- SOURCE VOLTAGE (Vpgl—Vv
N - o0 -5 [}
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LE| ot ) ]
J __] I—l 15V, .,é
Pl 5
Vest +—oy &
ss A 3
) Vons ¥ss
- ¥ ALL INPUTS ARE PROTECTED BY sres-aasions
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4(10) n 3 2 Voo current characteristics.
l—I 4 I
o [ | N
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Fig. 7 — Schemstic diagram for CD40828 (1 of 2 identical gates). R “‘y
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Fig. 10 — Minimum output high (source)}
current characteristics.

v2cs- 29267 AMBIENT TEMPERATURE (Tp)=25°C
Fig. 9 — Logic disgram for CD40828 (1 of 2 idantical gates). H
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i - :j;?.m Fig. 12 — Typical transition time as a
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Fig. 11 — Schematic diagram for CD40738B (1 of 3 identical gates). >, i
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AV
/
1{4,12) e €L =30 pF =]
e CL= 15 of ——~
203, 9(8,10) I.f 1 l I
’ | (] 0 103
INPUT FREQUENCY (11) — hHz
22CS-20905
8(3,1m) 2cs-29269 Fig. 14 — Typical dynamic power dissi-
pation per gate as a function
Fig. 13 — Logic diagram for CD40738 (1 of 3 identical gates). of frequency.
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Vss
92CsS- 2740IRI

Fig. 15 — Quisscent device currant test circuit.
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INP
NOTE:

MEASURE INPUTS
SEQUENTIALLY,

pritts

CONNECT ALL UNUSED
INPUTS TO EITHER

y Vpp OR Vgg
w}.s e

92C5-27402

Fig. 16 - Input current test circuit.
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NOTE:
Vss * TEST ANY COMBINATION
OF INPUTS
92CS-274410!

Fig. 17 — Inpur-vo}rm test circuit.

" -TERMINAL ASSIGNMENTS

CD40818

JeA-B-C-D

Eroono

TOP VIEW

NC=NO CONNECTION
92C9-24B837R2

&
»

YO BOTH Vpp AND Vgs:

Chip dimensions and pad layout

for CD40818.
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Chip dimensions and pad layout

for CD40828.

CD40828B

MR EXES

OP VIEW

92¢8- 24538

.CD4073B

Dimensions in parentheses are in
millimeters and are derived from
the basic inch dimensions as in-
dicated. Grid graduations are in
mils (10—3 inch).

Chip dimensions and pad layout

for CD40738B.
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